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$\forall k\in K$ (2)
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$z_{p}^{k}\geq 0$ $\forall p\in P^{k},\forall k\in K$ (6)
$y_{ij}^{l}\in\{0,1\}$ $\forall(i,j)\in A,\forall l\in L$ (7)
(2) , . (3) ,
. (4) , ,
.
4.2 2
1 , $\rho ij$
.
$\min\sum_{(i,j)\in A}\frac{D\rho_{ij}}{1-\rho_{ij}}+\sum_{(i,j)\in A}\mathrm{c}_{0}x_{ij}$
$+ \sum_{(i,j)\in A}\sum_{l\in L}f_{ij}^{l}y_{ij}^{l}$
(8)
subject to
$\sum_{k\in K}\sum_{p\in P^{k}}\delta_{ij}^{k}z_{p}^{k}\leq\sum_{l\in L}C_{ij}^{l}y_{ij}^{l}\rho_{ij}$
$\forall(i,j)\in A$ (9)














2 (9) Lagrange .
.
$y$ $\rho$ . $(i,j)$
. LPNDl(y,\rho ,(i, $j)$ ) .
$z$ .
. LPND2(z,k) .























$\nu(\{k\})\forall k\in K$ ( , $\nu(K’)$ $K’$
)
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$\mu_{k}\leq\nu(\{k\})$ $\forall k\in K$ (13)
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